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dwwdfnv lq wkh iruhljq h{fkdqjh pdunhwvB Wr dgguhvv wklv lvvxh/ zh exlog
d prgho ri fxuuhqf| fulvhv zkhuh d vlqjoh odujh lqyhvwru dqg d frqwlqxxp
ri vpdoo lqyhvwruv lqghshqghqwo| ghflgh zkhwkhu wr dwwdfn d fxuuhqf| edvhg
rq wkhlu sulydwh lqirupdwlrq derxw ixqgdphqwdov1 Hyhq devwudfwlqj iurp
vljqdoolqj/ wkh suhvhqfh ri wkh odujh lqyhvwru grhv pdnh doo rwkhu wudghuv
pruh djjuhvvlyh lq wkhlu vhoolqj1 Uhodwlyh wr wkh fdvh lq zklfk wkhuh lv
qr odujh lqyhvwruv/ vpdoo lqyhvwruv dwwdfn wkh fxuuhqf| zkhq ixqgdphqwdov
duh vwurqjhu1 \hw/ wkh glhuhqfh fdq eh vpdoo/ ru qxoo/ ghshqglqj rq wkh
uhodwlyh suhflvlrq ri sulydwh lqirupdwlrq ri wkh vpdoo dqg odujh lqyhvwruv1
Dgglqj vljqdoolqj pdnhv wkh lqxhqfh ri wkh odujh wudghu rq vpdoo wudghuv*
ehkdylrxu pxfk vwurqjhu1
MHO I64/ G;5
￿Zh duh judwhixo iru frpphqwv iurp Ulfkdug Fodulgd/ K ho hqh Uh|/ Dqguhv Yhodvfr/ Vkdqj0Mlq
Zhl dqg vhplqdu sduwlflsdqwv dw wkh Edqn ri Lwdo|/ wkh Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh
Edqn/ Froxpeld Xqlyhuvlw|/ Kduydug Xqlyhuvlw|/ wkh QEHU LIP phhwlqj/ dqg wkh Qhz \run
Ihghudo Uhvhuyh Edqn1 Fruvhwwl/ Gdvjxswd dqg Pruulv= Ghsduwphqw ri Hfrqrplfv/ \doh Xqlyhu0
vlw|/ 5; Klookrxvh Dy1/ Qhz Kdyhq FW 39853/ XVD/ fruvhwwlC|doh1hgx/ dplo1gdvjxswdC|doh1hgx/
vwhskhq1pruulvC|doh1hgx1 Vklq= Qxhog Froohjh/ R{irug/ R[4 4QI/ k|xq1vklqCqxi1r{1df1xn W?|hL_U|L?
 UL44L?*) i?UL?|ihi_ i @4L?} ML| ti@tL?i_ 4@h!i| UL44i?|@|Lht @?_
*itt i Tihi?Ui_ LMtihiht Lu |i ?@?U@* 4@h!i|t t |@| *@h}i |h@_iht U@? i 
ihUti @ _tThLTLh|L?@|i ?i?Ui L? |i *!i*LL_ @?_ tiih|) Lu @ ?@?U@*
Uhtt M) uih4i?|?} @?_ LhUit|h@|?} @||@U!t @}@?t| i@!i?i_ Uhhi?U) Ti}t
Ai u@4Lt*) @Uh4L?Lt i U@?}i Mi|ii? |i ?@?Uih BiLh}i 5LhLt @?_ #h
@@|hc |i Th4i 4?t|ih Lu @*@)t@ @| |i i}| Lu |i t@? Uhtt t @
ThL4?i?| i @4T*i ? U tU it @i Mii? @hi_ @?_ _iM@|i_ Ai ttit
h@ti_ M) |t _iM@|i @hi UL4T*i c M| |i) _itihi t)t|i4@|U ?it|}@|L?
| L?i *ii*c |i |@t! t L?i Lu _ttiU|?} |i ThLM*i4 ? ti@hU Lu |i TLttM*i
4iU@?t4t Eu @?) |@| 4@) Mi @| T*@) ? U @ *@h}i |h@_ih 4@) i ihUti
tU ?i?Ui L? |i 4@h!i| L|UL4i `@| t | @ML| |i *@h}i |h@_ih |@|
Mit|Lt tU ?i?Uiq Wt | 4ihi*) |@| |t |h@_ih U@? Mh?} |L Mi@h *@h}ih
hitLhUit @?_ i?Ui |@!i L? *@h}ih |h@_?} TLt|L?tq `@| u |i ?uLh4@|L?
Lu |i *@h}i |h@_ih t ?L Mi||ih |@? |i t4@** |h@_iht ? |i 4@h!i|q #Lit |i
*@h}i |h@_ih t|** i ihUti @ _tThLTLh|L?@|i ?i?Uiq 6?@**)c _Lit | 4@!i @
_gihi?Ui |L |i 4@h!i| L|UL4i @t |L i|ih |i |h@_?} TLt|L? Lu |i *@h}i
|h@_ih t _tU*Lti_ TM*U*) |L |i 4@h!i|q Wu tLc _Lit tU R|h@?tT@hi?U) Lu |i
|h@_?} TLt|L? i?@?Ui ?@?U@* t|@M*|) Lh ?_ih4?i |q At *@t| ^it|L?
t itTiU@**) 4TLh|@?| }i? |i i4T@tt T*@Ui_ M) TL*U) 4@!iht L? |i TM*U
_tU*Lthit M) |i 4@Lh 4@h!i| T@h|UT@?|t @t @ @) Lu uLhit|@**?} u|hi Uhtit￿
`i ThLTLti |L ?it|}@|i |iti ttit ? @ 4L_i* Lu tTiU*@|i @||@U!t ?
U @ *@h}i |h@_ih ?|ih@U|t | @ UL?|?4 Lu t4@** |h@_iht Ai *@h}i
|h@_ih t *@h}i< M) h|i Lu |i t3i Lu |i tTiU*@|i TLt|L? |@| i U@? |@!i
L? @t UL4T@hi_ |L |i t4@** |h@_iht Ai |L |)Tit Lu |h@_iht u@Ui @ 4L?i|@h)
@|Lh|) _iui?_?} @ Uhhi?U) Ti}c @?_ t|@?_ |L }@? u |ih @||@U! L? |i Ti}
t tUUittu*c M| t|@?_ |L *Lti u |i @||@U! u@*t |L Mhi@! |i Ti} L| |)Tit
Lu |h@_iht @hi i** ?uLh4i_ @ML| |i ?_ih*)?} u?_@4i?|@*tc M| |i) @hi
?L| TihuiU|*) ?uLh4i_ LhiLihc i @**L |i TLttM*|) |@| |i ?uLh4@|L?
ThiUtL? Lu L?i |)Ti Lu |h@_ih t }ih |@? @?L|ih `i U@? i @4?i |i U@ti
? U |i *@h}i |h@_ih t Mi||ih ?uLh4i_ |@? |i t4@** |h@_ih @?_ UL?|h@t|
|t | |i U@ti ? U t4@** |h@_ih t hi*@|i*) Mi||ih ?uLh4i_
AL @?|UT@|i Lh 4@? UL?U*tL?t |L |iti ^it|L?tc i U@? t44@h3i Lh
 ? _  ? } t@ tu L * * L  t 
4Wkh uhvsrqvh ri wkh uhjxodwruv dqg rfldo erglhv wr wkh qdqfldo wxuexohqfh ri 4<<; kdv
ehhq wr fdoo iru juhdwhu sxeolf glvforvxuhv e| edqnv dqg khgjh ixqgv1 Wkh uhfhqw grfxphqw
iurp wkh Ilqdqfldo Vwdelolw| Iruxp +5333, uhlwhudwhv vlplodu fdoov e| wkh ELV/ LRVFR/ dqg wkh
Suhvlghqw*v Zrunlqj Jurxs1 Lq frqwudvw/ wkh sulydwh vhfwru lv pruh dpelydohqw wrzdugv wkh
ydoxh ri sxeolf glvforvxuhv1 Vhh/ iru lqvwdqfh/ Frxqwhusduw| Ulvn Pdqdjhphqw Srolf| Jurxs
+4<<<,1
2 t @ }i?ih@* h*ic |i Thiti?Ui Lu |i *@h}i |h@_ih _Lit ?Uhi@ti |i ?U_i?Ui
Lu @||@U! @}@?t| @ Ti} Ai hi@tL? t ?L| tL 4U |@| |i *@h}i |h@_ih<t
4@h!i| TLih 4@?u@U|hit |iti Uhtitc M| h@|ih |@| |i Thiti?Ui Lu
|i *@h}i |h@_ih 4@!it |i t4@** |h@_iht 4Lhi @}}hitti ? |ih |h@_?}
t|h@|i}it W? L|ih Lh_tc |i *@h}i |h@_ih ?iU|t @ _i}hii Lu t|h@|i}U
uh@}*|) |L |i 4@h!i|
 OLiihc |? |t MhL@_ }i?ih@* ?_?}c |i hi*@|i ThiUtL? Lu ?uLh
4@|L? Mi|ii? |i |L |)Tit Lu |h@_iht 4@||iht
 `i? @ |)TU@* t4@** |h@_ih t Mi||ih ?uLh4i_ |@? |i *@h}i |h@_ihc
|i ?i?Ui Lu |i *@||ih L? |i 4@h!i| t 4L_ih@|i Ot Thiti?Ui U@?
4@!i *||*i Lh ?L _gihi?Ui L? t4@** |h@_iht< t|h@|i}it
 | i? |i *@h}i |h@_ih t Mi||ih ?uLh4i_ |@? @ |)TU@* t4@** |h@_ihc
t ?i?Ui t 4U *@h}ih
 6?@**)c |i ?i?Ui Lu |i *@h}i |h@_ih t 4@}?i_ }hi@|*) i? |i *@h}i
|h@_ih<t |h@_?} TLt|L? t hii@*i_ |L |i t4@** |h@_iht ThLh |L |ih |h@_?}
_iUtL?t Atc i? |i *@h}i |h@_ih 4Lit ht|c @?_ t TLt|L? t
_tU*Lti_ TM*U*) |L L|ih |h@_iht MiuLhi |ih |h@_?} _iUtL?tc |i 4T@U|
Lu |i *@h}i |h@_ih t |@| 4U *@h}ih Ai hi@tL? uLh |t @__i_ 4T@U|
*it ? |i t}?@**?} TL|i?|@* Lu |i *@h}i |h@_ih<t ht| 4Li AL |i i |i?|
|@| @ tTiU*@|i @||@U! t |i hitL*|L? Lu @ ULLh_?@|L? ThLM*i4 @4L?}
|i |h@_ihtc |i i?@?Ui_ LTTLh|?|) |L LhUit|h@|i @ ULLh_?@|i_ @||@U!
i*Tt |L hitL*i |t UL**iU|i @U|L? ThLM*i4
Ai |iU?U@* @?_ 4L_i**?} ??L@|L?t ?iUitt@h) |L hi@U Lh 4@? UL?U*
tL?t _itihi tL4i @||i?|L? M) |ti*uc @?_ | t |L |iti |@| i ?L |h? Ai
|iLhi|U@* uh@4iLh! i4T*L)i_ ? |t T@Tih t @? i |i?tL? Lu |i ?UL4T*i|i
?uLh4@|L? }@4i uLh4*@|L? ti_ ? Lhht @?_ 5? EbbH W? |t i@h*ih
ti||?}c |i @h}4i?| 4@!it i@) ti Lu |i u@U| |@| |i }@4i t t)44i|hU 
|@| tc @** |i tTiU*@|Lht @hi _i?|U@* At @tt4T|L? t U*i@h*) ?L| @@*@M*i
|L t ? |i Uhhi?| ti||?} W| t ?L| @| @** LMLt |@| |i @h}4i?| ti_ ?
Lhht @?_ 5? EbbH |L ThLi ?^i?itt Lu i^*Mh4 t @TT*U@M*i ? @t)4
4i|hU T@)Lgt ti||?}tc @?_ L?i Lu |i UL?|hM|L?t Lu Lh Uhhi?| T@Tih t |L
_i4L?t|h@|i |@| |t @h}4i?| U@? Mi ti_ | tL4i 4L_U@|L?t
Aihi t @ 4Lhi tM|*ic M| 4TLh|@?| |iLhi|U@* UL?|hM|L? Ai ?UL4
T*i|i ?uLh4@|L? }@4i @TThL@U Lu Lhht @?_ 5? EbbH t @? ?t|@?Ui Lu @
4Lhi }i?ih@* @TThL@U |L i^*Mh4 ti*iU|L? TL?iihi_ M) @h*ttL? @?_ @?
#@44i Ebbc ? U |i |)Ti tT@Ui ?_ih*)?} |i }@4i t }i?ih@|i_ M)
@__?} @ t4@** @4L?| Lu ?Lti ? |i t}?@*t Lu |i T*@)iht UL?Uih??} tL4i
T@)Lg hi*i@?| t|@|i @h*ttL? @?_ @? #@44i hiuih |L tU }@4it @t R}*LM@*
}@4itc @?_ |i }i?ih@* U*@tt Lu tU }@4it |h? L| |L @i @ hU @?_ ?|ihit|?}
t|hU|hi Lhht @?_ 5? E2fff _tUtt tL4i }i?ih@* hit*|t @?_ @TT*U@|L?t
?@*)tt t?} }*LM@* }@4it tL*_ Mi tii? @t @ T@h|U*@h ?t|@?Ui Lu i^*Mh4
ti*iU|L? |hL} Tih|hM@|L?tc M| | t 4TLh|@?| |L _ti?|@?}*i |L _t|?U|
ti|t Lu hit*|t UL?Uih??} }*LM@* }@4it Ai ht| ^it|L? t i|ih @ ?^i
L|UL4i t ti*iU|i_ ? |i }@4i  tiUL?_c 4Lhi tM|*ic ^it|L? t i|ih
tU @ ?^i L|UL4i _iTi?_t L? |i ?_ih*)?} ?uLh4@|L? t|hU|hi @?_ |i
t|hU|hi Lu |i ?Lti ? |i T*@)iht< t}?@*t ?i Lu |i hi4@h!@M*i hit*|t uLh
t)44i|hU M?@h) @U|L? }*LM@* }@4it t |@| |i @?tih |L |i tiUL?_ ^it|L?
t ?L< W? L|ih Lh_tc ?L| L?*) t @ ?^i i^*Mh4 ti*iU|i_ ? |i *4| @t
|i ?Lti MiUL4it t4@**c M| |i ti*iU|i_ i^*Mh4 t ?ti?t|i |L |i t|hU
|hi Lu |i ?Lti Etii Lhht @?_ 5? E2fff tiU|L? 2 OLiihc Lh tiUL?_
M**i| TL?| @MLi TL?|t |L |i u@U| |@|c ? Lh 4L_i*c |i t|hU|hi Lu |i ?Lti
_Lit 4@!i @ _gihi?Ui Ai i^*Mh4 L|UL4i _iTi?_t L? i|ih |i *@h}i
|h@_ih t hi*@|i*) Mi||ih Lh Lhti ?uLh4i_ @t UL4T@hi_ |L |i t4@** |h@_iht
Atc ? Lh @t)44i|hU }*LM@* }@4ic @*|L} i @i @ ?^i i^*Mh4
Mi?} ti*iU|i_c |t ?^i i^*Mh4 _iTi?_t L? |i ?Lti t|hU|hi W| t |t
*@||ih ui@|hi |@| @**Lt t |L _h@ ?L?|h@* UL?U*tL?t UL?Uih??} |i iUL
?L4U 4TLh|@?Ui Lu ?uLh4@|L? 6h@?!i*c Lhht @?_ @3?ih Ebbb i T*Lhi
|i i^*Mh4 ti*iU|L? ^it|L? ? |i UL?|i | Lu }i?ih@* }*LM@* }@4it
h i @4?@|L? Lu |i ti^i?|@* 4Li ihtL? Lu |i }@4i ?iUitt|@|it @
uh|ih i |i?tL? |i Uhhi?| t|@|i Lu |i @h| `i? 4Lit LUUh ti^i?|@**) ?
U |i @U|L?t Lu |i i@h*) 4Liht @hi LMtih@M*i |L |i *@|i 4Lihtc ih_?}
@?_ t}?@**?} igiU|t 4t| Mi |@!i? ?|L UL?t_ih@|L?c @t i** @t |i t@* t|h@|i
}U UL4T*i4i?|@h|it *|L} @ }i?ih@* @?@*)tt Lu ti^i?|@* 4Li @h@|L?t
Lu }*LM@* }@4it t h@|ih ?|h@U|@M*ic |i u@U| |@| t4@** |h@_iht E?__@**)
@hi Lu 4i@thi 3ihL ? Lh 4L_i* @**Lt t |L uLUt @||i?|L? L? |i t}?@**?}
igiU|t Lu |i *@h}i |h@_ih At t4T*it |i @?@*)tt tUi?|*) uLh t |L _ihi
i T*U| U*Lti_ uLh4 tL*|L?t |L |i }@4i2
Ai T@Tih t Lh}@?3i_ @t uL**Lt 5iU|L? 2 *@)t L| |i M@tU uh@4iLh! @?_
it|@M*tit |L Mi?U4@h! hit*|t ? ti||?} |i t|@}i uLh |i }i?ih@* @?@*)tt
5iU|L?  U@h@U|ih3it |i ?^i i^*Mh4 ? @ t4*|@?iLt 4Li |h@_?}
}@4i 5iU|L? e i T*Lhit |i UL4T@h@|i t|@|Ut ThLTih|it Lu |i i^*Mh4 |L
U@?}it ? |i |h@_iht< ?uLh4@|L? ThiUtL? Ai uLUt ihi t L? |i ?|ih@U|L?
Mi|ii? |i t3i Lu |i *@h}i |h@_ih @?_ t ?uLh4@|L? ThiUtL? 5iU|L? D
?it|}@|it |i ti^i?|@* 4Li ihtL? Lu |i }@4i 5iU|L? S UL?U*_it
5Gdvjxswd +4<<<, kdv h{dplqhg vrph ri wkh lvvxhv wkdw dulvh zlwk pdq| odujh sod|huv dqg
pxowl0shulrg vljqdoolqj1
e2 Ai 4L_i*
Ai uLUt Lu Lh @?@*)tt t L? |i 4iU@?t4 M) U @  i_ i U@?}i T@h|)
t @M@?_L?i_ @t @ hit*| Lu @ tTiU*@|i @||@U! L? |i Uhhi?U) L?t_ih @?
iUL?L4) ihi |i Ui?|h@* M@?! Ti}t |i i U@?}i h@|i Aihi t @ t?}*i R*@h}i
|h@_ih @?_ @ UL?|?4 Lu Rt4@** |h@_iht Ai _t|?}t?} ui@|hi Lu |i *@h}i
|h@_ih t |@| i @t @UUitt |L @ tUi?|*) *@h}i *?i Lu Uhi_| ? |i _L4it|U
Uhhi?U) |L |@!i @ tLh| TLt|L? T |L |i *4| Lu b	 W? UL?|h@t|c |i ti| Lu
@** t4@** |h@_iht |@!i? |L}i|ih @i @ UL4M?i_ |h@_?} *4| Lu   b
`i i?t@}i |i tLh| ti**?} @t UL?tt|?} Lu MLhhL?} |i _L4it|U Uhhi?U)
@?_ ti**?} | uLh _L**@ht Aihi t @ ULt| |L i?}@}?} ? |i tLh| ti**?}c _i?L|i_
M) |:f Ai ULt| | U@? Mi ii_ *@h}i*) @t UL?tt|?} Lu |i ?|ihit| h@|i
_gihi?|@* Mi|ii? |i _L4it|U Uhhi?U) @?_ _L**@htc T*t |h@?t@U|L? ULt|t
At ULt| t ?Lh4@*3i_ hi*@|i |L |i L|ih T@)Lgt ? |i }@4ic tL |@| |i
T@)Lg |L @ tUUittu* @||@U! L? |i Uhhi?U) t }i? M) c @?_ |i T@)Lg uhL4
hiuh@??} uhL4 @||@U! t }i? M) f Atc |i ?i| T@)Lg |L @ tUUittu* @||@U!
L? |i Uhhi?U) t |c *i |i T@)Lg |L @? ?tUUittu* @||@U! t }i? M) |
,@U |h@_ih 4t| _iU_i ?_iTi?_i?|*)c @?_ EuLh ?L t4*|@?iLt*) i|ih
Lh ?L| |L @||@U! |i Uhhi?U) Ai t|hi?}| Lu |i iUL?L4U u?_@4i?|@*t Lu |t
iUL?L4) @hi ?_i i_ M) |i h@?_L4 @h@M*i wc U @t |i E4ThLTih ?uLh4
ThLh Lih |i hi@* *?i￿
`i|ih |i Uhhi?| i U@?}i h@|i T@h|) t @M*i _iTi?_t L? |i t|hi?}|
Lu |i iUL?L4U u?_@4i?|@*t @?_ |i ?U_i?Ui Lu tTiU*@|i @||@U! @}@?t| |i
Ti} Ai ?U_i?Ui Lu tTiU*@|i @||@U! t 4i@thi_ M) |i 4@tt Lu |h@_iht
@||@U!?} |i Uhhi?U) ? |i uLhi}? i U@?}i 4@h!i| #i?L|?} M)  |i 4@tt
Lu |h@_iht @||@U!?} |i Uhhi?U)c |i Uhhi?U) Ti} u@*t u @?_ L?*) u
  w E2
5Lc i? u?_@4i?|@*t @hi tUi?|*) t|hL?} Ei w: |i Uhhi?U) Ti} t
4@?|@?i_ hhitTiU|i Lu |i @U|L?t Lu |i tTiU*@|Lht `i? w  fc |i Ti}
t @M@?_L?i_ ii? ? |i @Mti?Ui Lu @ tTiU*@|i @||@U! Ai ?|ihit|?} h@?}i
t |i ?|ih4i_@|i U@ti i? f 	w  Oihic @? @||@U! L? |i Uhhi?U) **
Mh?} _L? |i Uhhi?U) ThL_i_ |@| |i ?U_i?Ui Lu @||@U! t *@h}i i?L}c
M| ?L| L|ihti At |hT@h||i U*@ttU@|L? Lu u?_@4i?|@*t uL**Lt Mt|ui*_
EbbS @?_ Lhht @?_ 5? EbbH *|L} i _L ?L| 4L_i* i T*U|*) |i
6Lpsurshu sulruv doorz xv wr frqfhqwudwh rq wkh xsgdwhg eholhiv ri wkh wudghuv frqglwlrqdo rq
wkhlu vljqdov zlwkrxw wdnlqj lqwr dffrxqw wkh lqirupdwlrq frqwdlqhg lq wkh sulru glvwulexwlrq1 Lq
dq| fdvh/ rxu uhvxowv zlwk wkh lpsurshu sulru fdq eh vhhq dv wkh olplwlqj fdvh dv wkh lqirupdwlrq
lq wkh sulru ghqvlw| jrhv wr }hur1 Vhh Kduwljdq +4<;6, iru d glvfxvvlrq ri lpsurshu sulruv/ dqg
Pruulv dqg Vklq +5333/ vhfwlrq 5, iru d glvfxvvlrq ri wkh odwwhu srlqw1
D_iUtL? Lu |i 4L?i|@h) @|Lh|it |L hi*?^t |i Ti}c | 4@) Mi i*Tu* |L
!iiT ? 4?_ |i i @4T*i Lu @? iUL?L4) i?_Li_ | @ t|LU! Lu ?|ih?@|L?@*
hitihitc ihi |i Ui?|h@* M@?! t **?} |L _iui?_ |i i U@?}i h@|i @t *L?}
@t hitihit _L ?L| u@** Mi*L @ Thi_i|ih4?i_ Uh|U@* *ii* Ai Ui?|h@* M@?!
Thi_i|ih4?it |t *ii* M@ti_ L? |t @ttitt4i?| Lu |i iUL?L4U u?_@4i?|@*t Lu
|i UL?|h) Ai Uh|U@* *ii* t *L i? u?_@4i?|@*t @hi t|hL?} Ew t }G
|i Ui?|h@* M@?! t **?} |L ti @ *@h}i @4L?| Lu E?L?MLhhLi_ @?_ MLhhLi_
hitihit ? _iui?_?} |i i U@?}i h@|i L?ihti*)c |i Uh|U@* *ii* t } i?
u?_@4i?|@*t @hi i@! Ew t *L ,i? @ 4*_ tTiU*@|i @||@U! U@? UL??Ui
|i Ui?|h@* M@?! |L @M@?_L? |i Ti}
2 W?uLh4@|L?
*|L} |i |h@_iht _L ?L| LMtihi |i hi@*3@|L? Lu wc |i) hiUii ?uLh4@|i
Th@|i t}?@*t @ML| | Ai *@h}i |h@_ih LMtihit |i hi@*3@|L? Lu |i h@?_L4
@h@M*i
+ ' w n # E22
ihi :f t @ UL?t|@?| @?_ # t @ h@?_L4 @h@M*i | 4i@? 3ihLc @?_ |
t4LL| t)44i|hU _i?t|) }E `i h|i CE uLh |i U4*@|i _t|hM|L?
u?U|L? uLh }E 54*@h*)c @ |)TU@* t4@** |h@_ih  LMtihit
%￿ ' w n j0￿ E2
ihi j:f t @ UL?t|@?| @?_ |i ?__@* tTiUU ?Lti 0￿ t _t|hM|i_
@UULh_?} |L t4LL| t)44i|hU _i?t|) s EE  h  | i8 E uLh |i U_u | 4i@?
3ihL `i @tt4i |@| 0￿ t _ @UhLtt |h@_ihtc @?_ i@U t ?_iTi?_i?| Lu #
 ui@|hi @*hi@_) u@4*@h uhL4 |i _tUttL? Lu }*LM@* }@4it ? |i *|ih@|hi
t |@| ii? u j @?_  MiUL4i ih) t4@**c |i hi@*3@|L? Lu w ** ?L| Mi UL44L?
!?L*i_}i @4L?} |i |h@_iht NTL? hiUi?} t t}?@*c |i hiThiti?|@|i |h@_ih
 U@? }itt |i @*i Lu wc @?_ |i _t|hM|L? Lu t}?@*t hi@U?} |i L|ih |h@_iht
? |i iUL?L4)c @t i** @t Lu |ih it|4@|i Lu w Oi U@??L|c Liihc UL?| L?
|i L|ih |h@_iht |L !?L @| i !?Lt  @?_ @}hii | t }ittit Ai L|ih
|h@_iht ** @i |L hi*) i U*ti*) L? |ih L? ?uLh4@|L? |L uLh4 |ih Mi*iut
At _iT@h|hi uhL4 |i @tt4T|L? Lu UL44L? !?L*i_}i Lu |i u?_@4i?|@*tc
?L 4@||ih L t4@**c t !i) |L |i hit*|t |L uL**L Ai hi*@|i 4@}?|_i Lu
|i UL?t|@?|t j @?_  ?_i it |i hi*@|i ThiUtL? Lu |i ?uLh4@|L? Lu |i |L
|)Tit Lu |h@_iht
 |h@_ih<t t|h@|i}) t @ h*i Lu @U|L? U 4@Tt i@U hi@*3@|L? Lu t t}?@*
|L L?i Lu |L @U|L?t  |L @||@U!c Lh |L hiuh@? `i ** ti@hU uLh @)it @t
i^*Mh@ Lu |i }@4i ? Uc UL?_|L?@* L? i@U |h@_ih<t t}?@*c |i @U|L?
SThitUhMi_ M) |t |h@_ih<t t|h@|i}) 4@ 43it t UL?_|L?@* i TiU|i_ T@)Lg
i? @** L|ih |h@_iht uL**L |ih t|h@|i}it ? |i i^*Mh4
22 AL Mi?U4@h! @tit
iuLhi ThLUii_?} |L Lh 4@? |@t! Lu tL*?} |i }@4i L|*?i_ @MLic i Thiti?|
@ Mhiu _tUttL? Lu |i ULLh_?@|L? ThLM*i4 ?_ih |L tTiU@* U@tit |L ti| @
Mi?U4@h! uLh Lh 4@? hit*|t Ai ht| t i? @** |h@_iht @hi t4@** Eb 'f  c
|i tiUL?_ t i? |i tL*i |h@_ih t |i *@h}i |h@_ih 4ti*u Eb '  
22 54@** |h@_iht L?*)
A  iU @ t i  i ?b ' f |@!it t ?|L |i t)44i|hU }@4i U@ti Lu Lhht @?_ 5?
EbbH `i ** UL?_U| |i _tUttL? ? |ih4t Lu t|U?} t|h@|i}it ? U
|h@_iht @||@U! |i Uhhi?U) u |i t}?@* u@**t Mi*L @ Uh|U@* @*i %W `i **
tL *@|ih |@| |t t |L| *Ltt Lu }i?ih@*|)c @?_ |@| |ihi @hi ?L L|ih
i^*Mh@ ? TLttM*) 4Lhi UL4T*i t|h@|i}it Ai ?^i i^*Mh4 U@? Mi
U@h@U|ih3i_ M) @ Uh|U@* @*i w
W Mi*L U |i Uhhi?U) ** @*@)t UL**@Ttic
@?_ @ Uh|U@* @*i Lu |i ?__@* t}?@* %W tU |@| ?__@*t hiUi?} @
t}?@* Mi*L |t @*i ** @*@)t @||@U! AL _ihi |iti Uh|U@* @*itc ?L|i
ht| |@|c u |i |hi t|@|i t w @?_ |h@_iht @||@U! L?*) u |i) LMtihi_ @ t}?@*









5?Ui |i ?Lti |ih4t i0￿j @hi _c |i ?U_i?Ui Lu @||@U!  t i^@* |L |t
ThLM@M*|) `i !?L |@| @? @||@U! ** Mi tUUittu* L?*) u   w Ai Uh|U@*
t|@|i w
W t ihi |t L*_t | i^@*|) Atc |i ht| i^*Mh4 UL?_|L? 















B   i ? %Wc @?) hi@*3@|L? Lu |i u?_@4i?|@* w  w
W t @ttLU@|i_ |
@ tUUittu* tTiU*@|i @||@U! L? |i Uhhi?U)
5iUL?_c UL?t_ih |i LT|4@* |h}}ih t|h@|i}) uLh @? |h@_ih hiUi?} @ t}?@*
%￿c}   i ?w



























1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6}hi 2G 5|U?} i^*Mh4 | t4@** |h@_iht L?*)
@?_ i?Ui @||@U!t u @?_ L?*) u t i TiU|i_ }hLtt T@)Lg t @| *i@t| @t } @t
|  iU L t |L u@ | | @ U !| t |i i TiU|i_ T@)Lg |L @||@U!?} uLh @ 4@h}?@* |h@_ih








At TL?| %W t **t|h@|i_ ? }hi 2 5L*?} uLh |i i^*Mh4 i?|@*t
tL*?} |i T@h Lu i^@|L?t @MLi ,^@|L? E2. }it w
W ' %W n j83￿ E|(
tMt|||?} ?|L E2D }it w
W ' 8 E8 3￿ E| ' 8 E8 3￿ E| '   |` i
LM|@? |i uL**L?} ThLTLt|L?
hLTLt|L? 2 Wu b 'f c
%
W '  |  j8
3￿ E|
w
W '  |
Ai Uhhi?U) ** UL**@Tti uLh @?) hi@*3@|L? Lu |i u?_@4i?|@* w t4@**ih |@?
  |c *i i@U ?__@* |h@_ih ** @||@U! |i Uhhi?U) uLh @?) hi@*3@|L? Lu
t t}?@* Mi*L |j83￿ E|e L|i |@| |t |h}}ih |i?_t |L | @t j $ f
222  t?}*i *@h}i |h@_ih
`i ?L UL?t_ih |i LTTLt|i i |hi4i U@ti Lu b ' c ? U |ihi t @ t?}*i *@h}i
|h@_ih At hi_Uit |i }@4i |L @ t?}*i TihtL? _iUtL? ThLM*i4c @?_ 4T*it @
7Iru w?4@5/ I￿4+w, lv d qhjdwlyh qxpehu/ vr wkdw {￿ A
￿1D v  $ 3/ l1h1 ohwwlqj wkh
sulydwh vljqdo ehfrph duelwudulo| suhflvh/ wkh rswlpdo fxwr srlqw zloo whqg wr wkh ixqgdphqwdo
wkuhvkrog/ {￿ $ 
￿1
H|h@* tL*|L? |L |i ULLh_?@|L? ThLM*i4 _itUhMi_ @MLi t |t t?}*i |h@_ih
UL?|hL*t |i 4@h!i|c |ihi t ?L ?ii_ Lu @? i^*Mh4 UL?_|L? i^@*i?| |L |i
RUh|U@* 4@tt UL?_|L? E2D Ai L?*) UL?_|L? |@| t hi*i@?| uLh @ t?}*i
*@h}i ht!?i|h@* |h@_ih t |i RLT|4@* U|LgG i ** @||@U! |i Uhhi?U) u








At i @||@U!t u @?_ L?*) u +  +W ' C3￿ E| L|i |@| |i |h}}ih + t
t4@**ih |@? L?ic M| |i?_t |L  @t  $ f
 ,^*Mh4 | 54@** @?_ w@h}i Ah@_iht
`i U@? ?L |h? |L |i }i?ih@* U@ti i? |ihi @hi ML| t4@** @?_ *@h}i |h@_iht
`i ** tL |@| |ihi t @ ?^ic _L4?@?Ui tL*@M*i i^*Mh4 ? |t U@ti
? U ML| |)Tit Lu |h@_iht uL**L |ih hitTiU|i |h}}ih t|h@|i}it @hL?_ |i
Uh|U@* TL?|t %W @?_ +W Ai @h}4i?| ** Mi Thiti?|i_ ? |L t|iTt `i **
ht| UL??i Lh @||i?|L? |L tL*?} uLh @? i^*Mh4 ? |h}}ih t|h@|i}itc @?_
|i? ThLUii_ |L tL |@| |t tL*|L? U@? Mi LM|@?i_ M) |i |ih@|i_ _i*i|L?
Lu t|hU|*) ?|ih4 _L4?@|i_ t|h@|i}it
 ,^*Mh4 ? Ah}}ih 5|h@|i}it
Atc @t |i ht| t|iT *i| t tTTLti |@| |i t4@** |h@_iht uL**L |i |h}}ih
t|h@|i}) @hL?_ %W iU@ti |ihi t @ UL?|?4 Lu t4@** |h@_ihtc UL?_|L?@*
L? wc |ihi t ?L @}}hi}@|i ?Uih|@?|) @ML| |i ThLTLh|L? Lu t4@** |h@_iht





t |i ThLTLh|L? Lu t4@** |h@_iht LMtih?}
@ t}?@* *Lih |@? %W @?_ |ihiuLhi @||@U!?} @| wc @? @||@U! M) t4@** |h@_iht





 w 6hL4 |tc i U@?
_i?i @ *ii* Lu u?_@4i?|@*t Mi*L U @? @||@U! M) |i t4@** |h@_iht @*L?i







`i?iih w t Mi*L wc |i @||@U! t tUUittu* hhitTiU|i Lu |i @U|L? Lu |i
*@h}i |h@_ih 6}hi  _iTU|t |i _ih@|L? Lu |t Uh|U@* *ii* L|i |@| w
*it Mi|ii? f @?_   b * i @ h * )w t @ u?U|L? Lu %W
i |c i U@? UL?t_ih |i @__|L?@* tTiU*@|i Thitthi MhL}| M) |i *@h}i















1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6}hi G W?U_i?Ui Lu @||@U! @| w | ML| |)Tit Lu |h@_iht





W u |  i * @ h } i
|h@_ih @*tL ULLtit |L @||@U!c |i? |ihi t @? @__|L?@* b |L |t ?U_i?Ui Etii
}hi  Oi?Uic u |i *@h}i |h@_ih T@h|UT@|it ? |i @||@U!c |i Ti} t MhL!i?





 w At i U@? _i?i |i Uh|U@* @*i Lu
|i u?_@4i?|@*t @| U @? @||@U! t tUUittu* u @?_ L?*) u |i *@h}i |h@_ih
T@h|UT@|it ? |i @||@U! W| t _i?i_ M)






t t i_i?| uhL4 }hi c 7 w *it Mi|ii? w @?_ 
*|L} Lh ?L|@|L? _Lit ?L| 4@!i | i T*U|c ML| w @?_ w @hi u?U|L?t
Lu |i t|U?} TL?| %W W? |h?c %W ** _iTi?_ L? |i *@h}i |h@_ih<t t|U?}
TL?| +W h |@t! t |L tL*i |iti |L t|U?} TL?|t t4*|@?iLt*) uhL4 |i
hitTiU|i LT|43@|L? ThLM*i4t Lu |i |h@_iht  *@h}i |h@_ih LMtih?} t}?@*





|L |i ii?| |@| w  w 5?Ui t i TiU|i_ T@)Lg





 |c t LT|4@* t|h@|i}) t |L @||@U! u







L UL?t_ih @ t4@** |h@_ih L?_|L?@* L? t}?@* %c |i TLt|ihLh _i?t|) Lih









f`i? w  wc |i t|h@|i}it Lu |i t4@** |h@_iht @hi tUi?| uLh @ tUUittu*




|i Ti} Mhi@!t u @?_ L?*) u |i *@h}i |h@_ih @||@U!tc
*i u w:wc |i Ti} |t|@?_t |i @||@U!tc hhitTiU|i Lu |i @U|L?t Lu |i



























Ai ht| |ih4 t |i TLh|L? Lu i TiU|i_ T@)Lg @||hM|@M*i |L |i hi}L? Lu
w ihi w  w Ai tiUL?_ |ih4 t |i TLh|L? Lu i TiU|i_ T@)Lg |@| t




 Oihic L?i 4t| |@!i ?|L @UUL?| |i u@U| |@|
|i @||@U! t tUUittu* u @?_ L?*) u |i *@h}i |h@_ih @||@U!t Ai ThLM@M*|)





c tL |@| |i T@)Lgt @hi i}|i_ M) |t @*i i)L?_ 7 wc |i @||@U! t
?iih tUUittu*c tL |@| |i T@)Lg |L @||@U! t 3ihL 5?Ui |i ULt| Lu @||@U! t

























_w ' | ES
A  i h i t@ ?  ^  i%W |@| tL*it |t i^@|L? AL tii |tc | t i*Tu* |L ?|hL_Ui























































































  i h i|  i|   h _*  ? iu L * * L  tu h L 4|  iu @ U ||  @ |
+
W ' w  C
3￿ E| Ef
' %

















_5  | ' f E















5?Ui |i *iu| @?_ t_i Lu E t t|hU|*) ?Uhi@t?} ? ML| B @?_ Bc | t
t|hU|*) _iUhi@t?} ? %W 6Lh tUi?|*) t4@** %Wc |i *iu| @?_ t_i Lu E t
TLt|ic *i uLh tUi?|*) *@h}i %Wc | t ?i}@|i 5?Ui |i *iu| @?_ t_i t
UL?|?Lt ? %Wc |ihi t @ ?^i tL*|L? |L E ?Ui %W t _i|ih4?i_c |i
*@h}i |h@_ih<t t|U?} TL?| +W uL**Lt uhL4 E
22 #L4?@?Ui 5L*@M*|)
AL |t TL?|c i @i UL??i_ Lh @||i?|L? |L |h}}ih t|h@|i}itc @?_ @i tL?
|@| |ihi t @ ?^i i^*Mh4 |? |t U*@tt Lu t|h@|i}it `i ?L tL
|@| UL???} Lh @||i?|L? |L |h}}ih t|h@|i}it t |L| *Ltt Lu }i?ih@*|) Ai
|h}}ih i^*Mh4 _i?|i_ @MLi |h?t L| |L Mi |i L?*) ti| Lu t|h@|i}it |@|
thi |i |ih@|i_ i*4?@|L? Lu t|hU|*) ?|ih4 _L4?@|i_ t|h@|i}it Ai
_L4?@?Ui tL*@M*|) ThLTih|) t M) ?L i** ?_iht|LL_ uLh t)44i|hU M?@h)
@U|L? }*LM@* }@4it Etii Lhht @?_ 5? E2fff uLh tUi?| UL?_|L?t uLh |t
ThLTih|) Ai UL?|hM|L? ihi t |L tL |@| | @*tL @TT*it ? Lh @t)44i|hU
}*LM@* }@4i
L?t_ih |i i TiU|i_ T@)Lg |L @||@U!?} |i Ti} uLh @ t4@** |h@_ih UL?_|L?@*
L? t}?@* % i? @** L|ih t4@** |h@_iht uL**L |i t|U?} t|h@|i}) @hL?_ 	 %
@?_ i? |i *@h}i |h@_ih T*@)t t Mit| hitTL?ti @}@?t| |t t|U?} t|h@|i})
EU t |L t|U @| +E	 %c LM|@?i_ uhL4 E #i?L|i |t i TiU|i_ T@)Lg



























ihi wE	 % ?_U@|it |i @*i Lu w i? t4@** |h@_iht uL**L |i 	 %t|U?}
t|h@|i}) 7 wE	 % t _i?i_ @?@*L}Lt*) `i @**L 	 % |L |@!i |i @*it 4
@?_ 4 @*tLc M) U i 4i@? |@| |i t4@** |h@_iht ?iih @?_ @*@)t @||@U!c
hitTiU|i*) L|i |@| Ec t _iUhi@t?} ? |t ht| @h}4i?| @?_ ?Uhi@t?}
? |t tiUL?_
6Lh tUi?|*) *L @*it Lu %c @||@U!?} |i Uhhi?U) t @ _L4?@?| @U|L?
uLh @ t4@** |h@_ihc hhitTiU|i Lu |i @U|L?t Lu |i L|ih |h@_ihtc t4@** Lh *@h}i
#i?L|i M) %f |i |hitL*_ @*i Lu % Mi*L U | t @ _L4?@?| @U|L? |L
@||@U! |i Uhhi?U) uLh |i t4@** |h@_ih ** |h@_iht hi@*3i |tc @?_ h*i L|
@?) t|h@|i}) uLh |i t4@** |h@_iht U hiuh@? uhL4 @||@U!?} Mi*L %f  |
|i?c hiuh@??} uhL4 @||@U!?} U@??L| Mi h@|L?@* uLh @ t4@** |h@_ih i?iih
L?i<t t}?@* t Mi*L %￿ ihi %￿ tL*it
E%￿c% f'| E
At t tLc t?Ui |i t|U?} t|h@|i}) @hL?_ %￿ t |i Mit| hiT*) |L |i t|U?}
t|h@|i}) @hL?_ %fc @?_ ii? |i 4Lt| U@|Lt t4@** |h@_ih E? |i ti?ti |@|
i @tt4it |i Lht| UL?Uih??} |i TLttM*|) Lu @ tUUittu* @||@U! Mi*iit
|@| |i ?U_i?Ui Lu @||@U! t }ih |@? |@| 4T*i_ M) |i t|U?} t|h@|i})
@hL?_ %f @?_ |i *@h}i |h@_ih<t Mit| hiT*) +E%f 5?Ui |i T@)Lg |L @||@U!?}
t ?Uhi@t?} ? |i ?U_i?Ui Lu @||@U! M) |i L|ih |h@_ihtc @?) t|h@|i}) |@|
hiuh@?t uhL4 @||@U!?} uLh t}?@*t *Lih |@? %￿ t _L4?@|i_ Atc @u|ih |L
hL?_t Lu _i*i|L? Lu _L4?@|i_ t|h@|i}itc @?) t|h@|i}) uLh @ t4@** |h@_ih |@|
hiuh@?t uhL4 @||@U! uLh t}?@*t *Lih |@? %￿ t i*4?@|i_ hLUii_?} ? |t
@)c L?i }i?ih@|it |i ?Uhi@t?} ti^i?UiG
%f 	% ￿ 	% 2 	 	% & 	  Ee
ihi @?) t|h@|i}) |@| hiuh@?t uhL4 @||@U!?} uLh t}?@* %	% & _Lit ?L| thi
&n hL?_t Lu _i*i|L? Lu _L4?@|i_ t|h@|i}it Ai ti^i?Ui t ?Uhi@t?} t?Ui
Ec t _iUhi@t?} ? |t ht| @h}4i?|c @?_ ?Uhi@t?} ? |t tiUL?_ Ai t4@**it|
tL*|L? % |L |i i^@|L? E%c%'| t |i *i@t| TTih ML?_ Lu |t ti^i?Uic
@?_ i?Ui |t *4| ?) t|h@|i}) |@| hiuh@?t uhL4 @||@U!?} uLh t}?@* *Lih
|@? % _Lit ?L| thi |ih@|i_ _L4?@?Ui
L?ihti*)c u % t |i *@h}it| tL*|L? |L E%c%'|c |ihi t @? i @U|*) @?@*
L}Lt @h}4i?| uhL4 R@MLic U _i4L?t|h@|it |@| @ t|h@|i}) |@| @||@U!t
uLh t}?@*t *@h}ih |@? % _Lit ?L| thi |ih@|i_ _L4?@?Ui | u |ihi t @
?^i tL*|L? |L E%c%'|c |i? |i t4@**it| tL*|L? t| t |i *@h}it| tL
*|L? Aihi t ThiUti*) L?i t|h@|i}) hi4@??} @u|ih i*4?@|?} @** |ih@|i*)
_L4?@|i_ t|h@|i}it ii_*itt |L t@)c |t @*tL 4T*it |@| |t t|h@|i}) t |i
L?*) i^*Mh4 t|h@|i}) At UL4T*i|it |i @h}4i?|
e Ah@_ih 53i @?_ hiUtL? Lu W?uLh4@|L?
`*i i U@??L| LM|@? U*Lti_ uLh4 tL*|L?t Lu |i i^*Mh4 uLh @** j @?_ c
i U@? LM|@? U*Lti_ uLh4 tL*|L?t ? *4|?} U@tit i? i|ih |i *@h}i |h@_ih<t
?uLh4@|L? t 4U 4Lhi @UUh@|i |@? |i t4@** |h@_iht< Ej t 4U *@h}ih |@?
 Lh i? |i *@h}i |h@_ih<t ?uLh4@|L? t 4U *itt @UUh@|i |@? |i t4@**
|h@_iht< Ej t 4U t4@**ih |@?  W? T@h|U*@hc i i @4?i |i *4|?} U@ti
ihi ML| j @?_  }L |L 3ihL EtL |@| @** |h@_iht @i ih) ThiUti ?uLh4@|L?
@ML| wc M| ihi L?i Lu |i4 }Lit |L 3ihL u@t|ih |@? |i L|ih Ai ht| t
|i U@ti ? Uc ? |i *4|c |i ?uLh4@|L? Lu |i *@h}i |h@_ih t @hM|h@h*)
4Lhi ThiUti |@? |i ?uLh4@|L? Lu |i hiThiti?|@|i t4@** |h@_ih( |@| t @t
j $ f @?_  $ fc i @*tL @i j
￿ $4  Ai tiUL?_ U@ti hiihtit |i h@?!?}
? |i ThiUtL? Lu ?uLh4@|L? W? |t U@tic j $ f@ ? _ $ fc M| j
￿ $ f At
|@ L?L4) ** @**Lt t |L t|_) |i ?|ih@U|L? Lu t3i @?_ |i hi*@|i ThiUtL?
Lu ?uLh4@|L? @t |i ht| |L M@tU i*i4i?|t uLh @ |iLh) Lu tTiU*@|i @||@U!t
| *@h}i @?_ t4@** |h@_iht
t @ Thi*4?@h) t|iT |L@h_t @?@*)3?} |i *4|?} ThLTih|it Lu |i 4L_i*c
ei tL |@| 7 B t ML?_i_ Mi*L @?_ @MLi tL |@|
8




















? i^@|L? E ** *i Mi|ii?   | EULhhitTL?_?} |L |i LT|4@* U|Lg





L?ihti*)c i@*@|?} Eb @| CE' |c 8E7 B ** Mi @| 4Lt| |
￿3| `i UL?U*_i






e w@h}i Ah@_ih | hiUti W?uLh4@|L? Ej
￿ $4 
W? |i ht| U@ti Lu Lh |@ L?L4)c i @**L |i *@h}i |h@_ih<t ?uLh4@|L? |L MiUL4i
@hM|h@h*) 4Lhi ThiUti hi*@|i |L |i t4@** |h@_ihtc i i |@!i |i *4| Lu |i
i^*Mh4 i ThittL?t @t j










? i^@|L? E |i?_t |L c uLh @** 5	B @?_ B  8 3￿E|






6Lh @** Th@U|U@* ThTLtitc t4@** |h@_iht |hi@| |i t}?@* Lu |i *@h}i |h@_ih @t u |
UL?U_i_ | |i |hi t|@|i Lu |i u?_@4i?|@*c i |i) _thi}@h_ |i ?Lti Lu
|i *@h}i |h@_ih<t ?uLh4@|L? 6Lh |i hiThiti?|@|i t4@** |h@_ihc |i?c |i i 
TiU|i_ T@)Lg uhL4 @? @||@U! L?*) _iTi?_t L? |i _t|hM|L? Lu |i u?_@4i?|@*
UL?_|L?@* L? t L? t}?@*
5Mt|||?} |i @MLi i ThittL? ?|L |i L|ih i^*Mh4 UL?_|L?tc i
LM|@? Lh ht| ThLTLt|L?G
hLTLt|L? e W? |i *4| @t j
￿ $4 c
















DAi i^*Mh4 i ThittL? uLh |i *4| Lu w @t @ t4T*i ?||i ?|ihThi






 8E7 B MLic i @i it|@M*ti_ |@|c ? |i Thiti?Ui
Lu @ *@h}i |h@_ih | tTihLh ?uLh4@|L?c 8E7 B'| Atc |i ThLTLh|L?
Lu |i TLT*@|L? Lu t4@** |h@_iht E  b @||@U!?} |i Uhhi?U) @| w ' 7 w t
8E7 B' 8E7 B' | Ai |hitL*_ w t t| |i t4 Lu |t ThLTLh|L?c
@?_ |i t3i Lu |i *@h}i |h@_ih
L4T@h?} |i i^*Mh4 @*i Lu w | |i ULhhitTL?_?} i ThittL? uLh
w
W ? |i Mi?U4@h! 4L_i* |L| @ *@h}i |h@_ihc i tii |@| |i uLh4ih t
t|hU|*) }hi@|ih |@? |i *@||ihG | @ *@h}i |h@_ihc |i Uhhi?U) UL**@Ttit @|
}ih @*it Lu u?_@4i?|@*t LhiLihc t?Ui w t ?Uhi@t?} ? bc|  iU  | L g
uLh t4@** |h@_ihtc %Wc t @*tL ?Uhi@t?} ? |i t3i Lu |i *@h}i |h@_ih W?||i*)c
i? |i ?uLh4@|L? Lu |i *@h}i |h@_ih t ThiUtic t4@** |h@_iht @hi UL?_i?|
|@| |i *@h}i |h@_ih<t t}?@* ** ?L| Mi u@h @@) uhL4 |ih Mit| it|4@|it Lu |i
@*i Lu |i u?_@4i?|@* Atc |i) MiUL4i 4Lhi @}}hittic ? |i ti?ti |@|
|i) ?_ | LT|4@* |L @||@U! uLh }ih @*it Lu |i u?_@4i?|@*t
+i*@|i |L |i tiUL?_ Mi?U4@h! 4L_i*c ihi |i 4@h!i| UL?U_it |
@ t?}*i *@h}i |h@_ihc |i Thiti?Ui Lu t4@** |h@_iht 4@!it |i *@h}i |h@_ih 4Lhi
U@|Lt Ai U|Lg TL?| +W t *Lihc u@**?} uhL4   C3￿E|| L7 w  C3￿E|
At t MiU@ti |i *@h}i |h@_ih @t ?L |L @**L uLh |i u@U| |@| tL4i ThLTLh|L?
Lu t4@** |h@_iht ** u@* |L L? 4 ? |i @||@U!D
W? U*Lt?}c | t tiu* |L t|_) |i Mi@Lh Lu |i 4L_i* uLh j
￿ $4 c  i ? i
@*tL *i| |i ?uLh4@|L? Lu ML| t4@** @?_ *@h}i |h@_iht MiUL4i @hM|h@h*) ThiUti
j $ fc  $ f Ai hit*| t t44@h3i_ M) |i uL**L?} ULhL**@h)
LhL**@h) e2 t j $ fc  $ f @?_ j
￿ $4 c
%
W $ b nE  bE |
+
W $ b nE  bE |
w $ b nE  bE |
w $ 4?i  bcb nE  bE |j
`i? |i *@h}i |h@_ih t i** ?uLh4i_ hi*@|i*) |L t4@** |h@_ihtc ? |i *4|
@** |h}}ih TL?|t |i?_ |L |i ?^i @*i b nE  bE | At t t|hU|*)
}hi@|ih |@? |i |h}}ih TL?| LM|@?i_ | t4@** |h@_iht L?*)c @?_ |t @*i t
?Uhi@t?} ? |i t3i Lu |i *@h}i |h@_ih
8Iru w?4@5/ erwk {￿ dqg |￿ duh deryh wkh wkuhvkrog  1D v￿
￿ $4 / |￿ zloo eh ehorz {￿/
dqg forvhu wr  1
Se2 +i*@|i*) N??uLh4i_ w@h}i Ah@_ih Ej
￿ $ f
`@| u |i ?uLh4@|L? Lu |i *@h}i |h@_ih t hi*@|i*) *itt ThiUti |@? |@| Lu
t4@** |h@_ihtq Mtihi |@|c i? j









? i^@|L? E |i?_t |L   |c uLh @** 5 @?_ B  83￿E |
￿3| 5L i^@|L? E
MiUL4it









W? UL?|h@t| | |i ThiLt U@tic |i hiThiti?|@|i t4@** |h@_ih ** ?L UL?
t_ih t L? t}?@* E@t LTTLti_ |L |i t}?@* Lu |i *@h}i |h@_ih @t @TThL 4@|i*)
i^@* |L |i u?_@4i?|@* | |i t@4i |4ic i ** Mi UL?Uih?i_ | |i TLLh
ThiUtL? Lu |i *@h}i |h@_ih ?uLh4@|L? Q hiU@** |@| |i Mi@Lh Lu |i *@h}i
|h@_ih t UhU@* uLh |i t4@** |h@_iht< T@)Lg i? |i u?_@4i?|@* t Mi|ii? w
@?_ 7 w
AL ?_iht|@?_ Eec ?L|i |@|c u @ t4@** |h@_ih Mi*iit |i u?_@4i?|@* |L
Mi i^@* |L 7 wc i U@? U@*U*@|i |i i @U| ThLM@M*|) |@| |i *@h}i |h@_ih t}?@*





' | `@| U@? @ t4@**
|h@_ih UL?U*_ic Liihc u t t}?@* %￿ |i**t 4 |@| w t _gihi?| uhL4 7 wqA  i




** hi4@? @TThL 4@|i*) UL?t|@?| uLh @*it Lu w @hL?_ 7 w 5TiUU@**)c | **
Mi @TThL 4@|i*) UL?t|@?| @?_ i^@* |L   | uLh u?_@4i?|@*t ? |i ?|ih@*
Mi|ii? w @?_ 7 w Atc |i t4@** |h@_iht ** |?! |@| |i ThLM@M*|) Lu @?
@||@U! M) @ *@h}i ??uLh4i_ |h@_ih t UL?t|@?| Lih |i hi*i@?| h@?}i Lu |i
u?_@4i?|@*
W? *}| Lu |t UL?t_ih@|L?c |i |L |ih4t L? |i *iu|@?_ t_i Lu |i LT|4@*
U|Lg UL?_|L? Ee @i @ t4T*i ?||i i T*@?@|L? Ai ht| |ih4 t |i
i TiU|i_ }hLtt T@)Lg uLh @*it Lu |i u?_@4i?|@* Mi*L w Ai tiUL?_ |ih4
t |i i TiU|i_ }hLtt T@)Lg uLh w ? |i ?|ih@* Mi|ii? w @?_ 7 wc @**L?} uLh @
UL?t|@?| ThLM@M*|) E  | Lu @? @||@U! M) @ *@h}i |h@_ihS
6hL4 i^@|L?t E @?_ E2c i @*tL @i













`h|?} B @?_ B uLh |i ?^i tL*|L?t |L |i T@h Lu i^@|L?t Ee Ee2c i
t|@|i Lh tiUL?_ ThLTLt|L?









4￿w dv  $ 4 1
.hLTLt|L? e W? |i *4| @t j
￿ $ fc













w $ E  bE 8 EB
`@| _L i !?L @ML| B @?_ Bq AL @__hitt |t ^it|L?c i @_LT| |i
uL**L?} t|h@|i}) 6ht|c i UL4M?i |i T@h Lu i^@|L?t ? Ee @?_ Ee2 @t
|L LM|@? @? i T*U| i ThittL? uLh |i @*i Lu j @t @ u?U|L? Lu |c bc 7 B @?_ BG.


































@hit Mi|ii? |iti |L ML?_@hit 5iUL?_c i ti |i hit*|t uhL4 |t @?@*)tt
|L _h@ UL?U*tL?t @ML| |i Mi@Lh Lu 7 B @?_ B @t j $ fu L h@ ?  | i









c | ti @ t )| L i h  u )
|@| |t t @ hi*i@?| tL*|L? L?*) u b  |c |@| t |L t@)c u |i *@h}i |h@_ih t




i ?ii_ |L UL?t_ih |L
U@tit




|i?_t |L ??|) @t B $ 8 3￿ E|c
| t t|hU|*) TLt|i uLh @** B 5










 At i UL?U*_i |@|
*4








j<f B ' 4





|L ??|) @t B $ 8 3￿ E|c t t|hU|*) TLt|i uLh @** B 5










c U t Mi*L |i TTih ML?_@h) uLh 7 BH Atc









1 Vxevwlwxwlqj lqwr htxdwlrq +715,
d q gu h 0 d u u d q j l q jj l y h vw k hh { s u h v v l r ql qw k hw h { w 1






















/ exw wkhvh ydoxhv duh qrw uhohydqw iru rxu dqdo|vlv1
Hi UL?U*_i |@|
*4






















 `i t44@h3i |i
hi*i@?| ?_?}t | |i uL**L?} ULhL**@h)G
LhL**@h) ee Wu b  |c |i? @t j $ fc  $ f @?_ j
￿ $ fc
%






















@?_ w $   b(
*i u b  |c|  i ?@ tj $ fc  $ f @?_ j
￿ $ fc
%
W $   |c +
W $   |c
w $   |c @?_ w $   |
`i? b  |c |i ThLTLh|L? Lu t4@** |h@_iht @||@U!?} |i Uhhi?U) i? |i






Lu |h@_iht @||@U!?} |i Uhhi?U) @| w ' 7 w t |ihiuLhi tMt|@?|@**) *Lih |@?
|i U@ti _tUtti_ ? |i ThiLt tMtiU|L? #itT|i |i *L ThiUtL? Lu |i
*@h}i |h@_ih ?uLh4@|L?c Liihc |t t3i t|** @giU|t @** |i hi*i@?| |hitL*_t
Ai *@h}ih t bc |i }ih t |i ThLM@M*|) Lu @ UL**@Tti





c tL |@| |i
_gihi?Ui Mi|ii? 7 w @?_ w |i?_t 3ihL @t |i t3i Lu |i *@h}i |h@_ih b @TThL@Uit
| Ai tiUL?_ T@h| Lu Lh ULhL**@h) it|@M*tit |@| |t _gihi?Ui t _i?|U@**)
i^@* |L 3ihL uLh @?) b Mi*L |b Lt| UhU@**)c i? b  |c @h)?} |i t3i Lu
|i *@h}i |h@_ih _Lit ?L| @giU| |i ThLM@M*|) Lu |i UL**@Tti ** LT|4@* U|Lg
TL?|t @hi ?_iTi?_i?| Lu b
Ai hi@tL? ?_ih*)?} |iti hit*|t hii@*t @? 4TLh|@?| ui@|hi Lu |i i^
*Mh4  ui@|hi Lu |i *4| t |@|c @| |i t|U?} TL?| %Wc @ t4@** |h@_ih
Mi*iit |@| |i ThLTLh|L? Lu t4@** |h@_iht @||@U!?} |i Uhhi?U) t @ ?uLh4*)
<Lq wklv fdvh/ {￿    rqo| iru w 5 +4
6> 4
5,1 Wkh lqhtxdolw| uhyhuvhv iru vpdoohu w1 Lqvwhdg/ |￿ 
  iru w  4
51
b_t|hM|i_ h@?_L4 @h@M*i | tTTLh| Lih |i ?| ?|ih@* dfco Lhht
@?_ 5? E2fff _M tU Mi*iut @t Mi?} Rw@T*@U@? @?_ tL |@| |t t ^|i
@ }i?ih@* ThLTih|) Lu M?@h) @U|L? }*LM@* }@4it #i?L|i |t h@?_L4 @h@M*i
M) h k 5?Ui @ *@h}i ??uLh4i_ |h@_ih t TihUii_ |L @||@U! |i Uhhi?U) |
ThLM@M*|) E  |c *i |i t4@** |h@_iht< ?uLh4@|L? t @hM|h@h*) ThiUtic |i
i TiU|i_ }hLtt T@)Lg uhL4 @||@U!?} |i Uhhi?U) uLh @ t4@** |h@_ih hiUi?} @
t}?@* % EUc ? |i *4|c UL?U_it | w U@? Mi h||i? @t
5E%'E  |T h L M E b nE  bh k  wn| EThLME  bh k  w
tt4?} |@| ML| b @?_ | @hi Mi*L %2c i U@? U@*U*@|i |i i TiU|i_ }hLtt
T@)Lg uLh _gihi?| @*i Lu |i t}?@* @t uL**LtG
5E%'
;
A A A A ?
A A A A =
 u w  f
E  |n|￿3b3w
￿3b u f  w  b
E  | ￿3w
￿3b n |￿3b3w
￿3b u b  w    b
E  | ￿3w
￿3b u   b  w  
f u   w
L?t_ih |i U@ti ? U b t t4@** hi*@|i |L | W? |t U@tic |i U|Lg TL?|
%Wc t@|tu)?} 5E%W'|c u@**t ? |i ?|ih@*Ebc  b 54@** |h@_iht !?L |@|
|ih L? 4@tt t i?L} |L U@ti @ UL**@Tti Lu |i Ti}c *i |i *@h}i |h@_ih
t Mi@?} ?Lt*) 6Lh @ }i? %Wc @?) U@?}i ? |i t3i Lu |i *@h}i |h@_ih t
UL4Ti?t@|i_ M) @ U@?}i ? |i 4@tt Lu t4@** |h@_iht @||@U!?} |i Uhhi?U) t
4i?|L?i_ @MLic |i |L |hitL*_t 7 w @?_ w ** UL?U_i Wu R5LhLt t *@h}i
hi*@|i |L |c ?t|i@_c |i LT|4@* U|Lg TL?| ** u@** ? |i ?|ih@* E  bc
Ai?c _gihi?Uit ? |i t3i Lu |i *@h}i |h@_ih U@? ?L *L?}ih Mi UL4Ti?t@|i_ M)
U@?}it ? |i 4@tt Lu t4@** |h@_iht @||@U!?}
e  UL4T@htL?
`i U*Lti |t tiU|L? M) }@|ih?} |L}i|ih |i @hLt t|h@?_t ? Lh |@ L?L4)
Lu U@titc @?_ ThL_?} @ t)?|itt Lu @| i @i @UUL4T*ti_ tL u@h `i ?L|i
|i uL**L?} TL?|t
Ai Thiti?Ui Lu |i *@h}i |h@_ih ?_Uit |i t4@** |h@_iht |L MiUL4i 4Lhi
@}}hitti ti**iht `i? b ' fc |i |h}}ih TL?| uLh |i t4@** |h@_iht t }i? M)
%W '| ? |i *4| `i? b:fc |t |h}}ih TL?| U@? Mi }ihc hhitTiU|i
Lu |i hi*@|i ?uLh4@|L?@* ^@*|) Lu |i *@h}i |h@_ih W? T@h|U*@hc i? |i
*@h}i |h@_ih t i** ?uLh4i_ hi*@|i |L |i t4@** |h@_iht E}i? M) LhL**@h) e2c
|i t4@** |h@_ih<t |h}}ih TL?| |i?_t |L
%
W ' b nE  bE | EeS
2fAt t t|hU|*) *@h}ih |@?   |c @?_ t ?Uhi@t?} ? |i t3i Lu |i *@h}i |h@_ih
OLiihc i? |i *@h}i |h@_ih t *itt i** ?uLh4i_ hi*@|i |L |i t4@**
|h@_iht E}i? M) LhL**@h) eec |i 4T@U| Lu |i *@h}i |h@_ih L? |i |h@_?}
t|h@|i}it Lu |i t4@** |h@_iht t *itt ThL?L?Ui_ `i? b	| c |i *@h}i |h@_ih
@t ?L 4T@U| L? |i |h@_?} t|h@|i}it Lu |i t4@** |h@_iht Et?Ui %W ' |
`i? b:| c |i |h}}ih TL?| |i?_t |L
%






' b nE  bE | 
|2 E  b
  |










1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6}hi eG Ah}}ih TL?| %W @t @ u?U|L? Lu b
Ai |@M*i Mi*L @?_ }hi e t44@h3i |i Mi@Lh Lu |i |h}}ih TL?|
%W @t @ u?U|L? Lu b t |i t3i Lu |i *@h}i |h@_ih ?Uhi@titc |i t4@** |h@_iht
MiUL4i 4Lhi @}}hitti ti**iht
2A@M*i
w4|?} ThLTih|it Lu |i i^*Mh4G
,^*Mh4 @*i Lu |i |h}}ih %W Lu t4@** |h@_iht
M) t3i @?_ hi*@|i ThiUtL? Lu |i *@h}i |h@_ih




￿ $4   | n b|   | n b|   |
j
￿ $ f   | n b|  |2￿3b
￿3|   |   |
`i @*tL LMtihi |@| iih)|?} UL?ih}it ?Ui*) |L |i |L Mi?U4@h!t U@tit
_tUtti_ ? tiU|L?  +i}@h_*itt Lu |i hi*@|i ThiUtL? Lu ?uLh4@|L? Ei
hi}@h_*itt Lu i|ih j
￿ $4Lh j
￿ $ fc i @i %Wc +Wc w @?_ w @** UL?ih}?}
|L | @t j $ fc  $ f @?_ b $ f( @?_ @** UL?ih}?} |L  @t j $ fc  $ f @?_
b $ 
6h|ih4Lhic u |i *@h}i tTiU*@|Lh<t t}?@* t ?uLh4@|i hi*@|i |L |i UL?
|?4 tTiU*@|Lht< t}?@*t Eic u j $ fc  $ f @?_ j
￿ $4  |i? |i UL?
ih}i?Ui t ih) t4LL|c @?_ ? T@h|U*@h %Wc +W @?_ w @hi @** *?i@h ? b Wuc
?t|i@_c |i *@h}i tTiU*@|Lh<t t}?@* t ??uLh4@|i hi*@|i |L |i UL?|?4
tTiU*@|Lht< t}?@*t Eic u j $ fc  $ f @?_ j
￿ $ f |i? |i i t|i?Ui Lu |i
*@h}i tTiU*@|Lh @t ?L 4T@U| ?|* t t3i UhLttit |i |hitL*_ b
D 5i^i?|@* Li B@4i
? 4TLh|@?| ui@|hi Lu *@h}i |h@_iht t |ih tM*|) ? |i 4@h!i|  @ ui@|hi
|@| t L?*) U@T|hi_ |L @ *4|i_ i |i?| M) Lh uh@4iLh! tL u@h @h!i| T@h|U
T@?|t !?L |i _i}hii Lu ThiUtL? Lu |i *@h}i |h@_ih ?uLh4@|L?c M| @i ?L
ThLh ?uLh4@|L? @ML| |i i @U| tTiU*@|i TLt|L? Lu |i *@h}i |h@_ih W? |t
tiU|L?c i i T*Lhi |i Thi_U|L?t Lu Lh 4L_i* ?_ih @ 4Lhi }i?ih@* @tt4T|L?
hi}@h_?} LMtih@M*|) Lu @U|L?t 5TiUU@**)c i *i| |i tTiU*@|i TLt|L?
|@!i? M) @?) 4@h!i| T@h|UT@?| |L Mi LMtih@M*i M) |i hit| Lu |i 4@h!i| `i
** tii |@| ? i^*Mh4 |i *@h}i |h@_ih ** @i @? ?Ui?|i |L 4Li MiuLhi
|i L|ihtc tL @t |L 4@ 43i t ?i?Ui
Ai @?@*)|U@* uh@4iLh! @_LT|i_ ? |t tiU|L? @t itti?|@**) |i t@4i
ui@|hit Lu |i 4L_i* Thiti?|i_ ? 5iU|L? 2 Ai 4@? _gihi?Ui t |@|c ?t|i@_
Lu @?@*)3?} @ t4*|@?iLt 4Li M) @** |h@_ihtc i ?L @**L |h@_iht |L |@!i @
tTiU*@|i TLt|L? ? i|ih Lu |L TihL_tc  @?_ 2c ThiUi_?} |i }Lih?4i?|
_iUtL? L? |i i U@?}i h@|i | |i Mi}???} Lu i@U TihL_c i@U |h@_ih }i|t
22@ U@?Ui |L ULLti @? @U|L? OLiihc L?Ui i @t @||@U!i_ |i Uhhi?U)c i
4@) ?L| _L tL @}@? @?_ 4@) ?L| hiihti t TLt|L? 5Lc i@U |h@_ih U@? ULLti
i?c u @| @**c |L @||@U! |i Uhhi?U)
Ah@_iht hiUii |ih Th@|i t}?@* E%￿ @?_ + @| |i Mi}???} Lu TihL_ 
W? @__|L?c |h@_iht @hi ?L @*tL @M*i |L LMtihi @| |i Mi}???} Lu TihL_ 2c
|i @U|L? ULUit Lu L|ih |h@_iht ? TihL_  Atc |h@_iht U@? *i@h? uhL4 |i
@U|L?t Lu L|ih 4@h!i| T@h|UT@?|tc @?_ @*tL ti |ih L? @U|L?t |L t}?@* |L
L|ih |h@_iht `i @tt4i |@| ?__@* t4@** |h@_iht }?Lhi |i t}?@**?} igiU|
Lu |ih @U|L?t￿f @)Lgt @hi |i t@4i @t ? tiU|L? 2c @?_ @hi hi@*3i_ @| |i i?_
Lu TihL_ 2 @)Lgt _L ?L| _iTi?_ L? |i |4?} Lu |h@_iht< @U|L?tc ic |ihi
@hi ?L ULt|t Lu @|?}￿￿
D ,^*Mh4
`i Mi}? M) 4@!?} |L t4T*i LMtih@|L?t @ML| |4?} ?Ui?|it ? |i ti
^i?|@* 4Li }@4i 54@** |h@_iht ** @*@)t @i @? ?Ui?|i |L TLt|TL?i
@?) @U|L? ?|* TihL_ 2 ,@U |h@_ih TihUiit ?L Mi?i| |L t}?@**?}c MiU@ti
i Mi*iit |@| i @t ?L TLih |L ?i?Ui |i @U|L?t M) L|iht M) @||@U!?}
i@h*) ? |i L|ih @?_c i ** *i@h? tL4i|?} M) @|?} |L @||@U!G i **
?_ L| |i *@h}i |h@_ih<t @U|L? @?_ i 4@) *i@h? 4Lhi @ML| |i t|@|i Lu |i
Lh*_ Aihi @hi ?L ULt|t Lu @|?}c M| |ihi t @ i@! ?uLh4@|L?@* Mi?i| |L
_L?} tL 5L | t @ _L4?@?| t|h@|i}) uLh i@U t4@** |h@_ih |L @| |L TihL_ 2
MiuLhi _iU_?} i|ih |L @||@U! Lh ?L| | u t4@** |h@_iht @| ?|* TihL_
2c |i *@h}i |h@_ih !?Lt |@| ? i^*Mh4 i U@? ?iih *i@h? uhL4 |i @U|L?t
Lu |i t4@** |h@_iht ? |i L|ih @?_c i !?Lt |@| u i @||@U!t ? TihL_ c
i ** ti?_ @ t}?@* |L |i t4@** |h@_ihtc @?_ |ihiM) ?i?Ui |ih @U|L?t W?
T@h|U*@hc t?Ui |i *@h}i |h@_ih t UL?Uih?i_ | ULLh_?@|?} t @U|L?t |
|Lti Lu |i UL?|?4 Lu t4@** |h@_ihtc i Mi?i|t uhL4 t}?@**?} |L |i t4@**
|h@_iht At |i *@h}i |h@_ih @t @ i@! ?Ui?|i |L @||@U! ? TihL_ c u i t
iih }L?} |L @||@U! Bi? |@| t4@** |h@_iht @| ?|* TihL_ 2c | t @ _L4?@?|
t|h@|i}) uLh |i *@h}ih |h@_ih |L 4Li i@h*) 6Lh |iti hi@tL?tc i @tt4i ? |i
@?@*)tt |@| uL**Lt |@| |i *@h}i |h@_ih 4Lit ? TihL_  @?_ |i t4@** |h@_iht
4Lit ? TihL_ 2￿2
`i ht| U@h@U|ih3i |h}}ih i^*Mh@ ? |t }@4i 5TTLti |@| |i *@h}i
|h@_ihc @U|?} ht|c ULLtit |L @||@U! L?*) u t t}?@* t *Lih |@? +WW u  i
43Ohylqh dqg Shvhqgruihu +4<<8, dqg rwkhuv kdyh surylghg irupdo olplwlqj mxvwlfdwlrqv iru
wklv vwdqgdug dvvxpswlrq lq frqwlqxxp sod|hu jdphv1
44Rxu wzr shulrg jdph lv ehvw lqwhusuhwhg dv d glvfuhwh ghslfwlrq ri d frqwlqxrxv wlph vhwwlqj/
lq zklfk wkh glhuhqfh ehwzhhq wkh wlph shulrgv lv yhu| vpdoo dqg uhsuhvhqwv wkh wlph lw wdnhv
wudghuv wr revhuyh dqg uhvsrqg wr rwkhuv* dfwlrqv1
45Vhh Gdvjxswd +5333, iru d irupdo dqdo|vlv ri wkh hqgrjhqrxv wlplqj ghflvlrq lq wklv jdph1
2_Lit ?L| @||@U! ? TihL_ c t4@** |h@_iht |@| hiUii @ *L i?L} t}?@* 4@)
?L?i|i*itt @||@U! |i Uhhi?U)c |?!?} |@| |i) U@? Mh?} |i Uhhi?U) _L?
@*L?i At ** _i?i @ |hitL*_ %W uLh |i t}?@* Lu t4@** |h@_ihtc Mi*L U
|iti L*_ @||@U! ? TihL_ 2 ii? u |i *@h}i |h@_ih @t ?L| @||@U!i_ ? TihL_
 | u |i *@h}i |h@_ih _Lit @||@U! |i Uhhi?U) ? TihL_ c |i? Lu ULhti
|t ti?_t @ t}?@* |L |i t4@** |h@_iht |@| EM@ti_ TL? t ?uLh4@|L? |i
*@h}i |h@_ih Mi*iit |i iUL?L4) |L Mi i@! i?L} |L ht! tTiU*@|?} `i?
|i *@h}i |h@_ih @||@U!t ? TihL_ c t4@** |h@_iht L*_ |ihiuLhi Mi ?U*?i_ |L
@||@U! uLh @ *@h}ih h@?}i Lu t}?@*t |i) 4}| hiUii At _i?it @ _gihi?|
|hitL*_ %W uLh |ih t}?@*c ihi ? i^*Mh4 %W  %W `i tL*_ ?L|i ihi
|@| |iti |hitL*_t ?ii_ ?L| Mi ?|i t tL? Mi*Lc |ihi @hi t|@|L?t
? U |i 4Li M) |i *@h}i |h@_ih ? TihL_  ** UL4T*i|i*) _i|ih4?i |i
Mi@Lh Lu t4@** |h@_iht
5?Ui |h@_iht< t}?@*t @hi ULhhi*@|i_ | u?_@4i?|@*tc ULhhitTL?_?} |L |iti
|h}}iht @hi Uh|U@* 4@tt UL?_|L?tc i |hitL*_ *ii*t uLh |i u?_@4i?|@*t
Mi*L U |ihi ** Mi @*@)t @ tUUittu* @||@U! t MiuLhic i U@? _ihi
|L UL?_|L?tc _iTi?_?} L? i|ih |i *@h}i |h@_ih T@h|UT@|it ? |i @||@U!c
E7 wc Lh ?L| Ew




 Ai i^*Mh4 UL?
_|L?t _itUhMi_ @MLi ?L MiUL4iG
 +W tL*it |i i^@|L?
h

w  7 w m + ' +
W
' | ED
 %W tL*it |i i^@|L?
hEw  w m +:+
W @?_ %￿ ' %
W'| ED2
u @ tL*|L? i t|t Wu |i wO5 t t|hU|*) *@h}ih |@? |i +O5 uLh @** %￿c
%W ' 4 L?ihti*)c u |i wO5 t t|hU|*) t4@**ih |@? |i +O5 uLh @** %￿c
%W ' 4
 %W tL*it |i i^@|L?
h

w  7 w m +  +
W @?_ %￿ '7 %
W
' | ED
u @ tL*|L? i t|t Wu |i wO5 t t|hU|*) *@h}ih |@? |i +O5 uLh @** %￿c
%W ' 4 L?ihti*)c u |i wO5 t t|hU|*) t4@**ih |@? |i +O5 uLh @** %￿c
%W ' 4
 w tL*it |i i^@|L?
E  bhE%￿  %
W m w ' w'w EDe
2e 7 w tL*it |i i^@|L?
b nE  bhE%￿  %
W m w ' 7 w'7 w EDD
AL tL*i |i 4L_i*c hiU@** |@|c ? Lh ti||?}c |i ?uLh4@|L? t)t|i4 @?_ |i
_i?|L? Lu |i *@h}i |h@_ih<t t}?@* 4T*it
+ ' %￿ n # j0￿
+
W ' 7 w  C
3￿E|
Lc UL?t_ih @ t4@** |h@_ih<t TLt|ihLh ThLM@M*|) @ttitt4i?| Lu @ tUUittu*
@||@U! UL?_|L?@* TL? LMtih?} |i *@h}i |h@_ih @||@U! ? TihL_  @?_ |i
t}?@* %￿ Nt?} |i @MLi i ThittL?tc tU ThLM@M*|) U@? Mi i Thitti_ @t
h










 # j0￿  7 w  %￿  C
3￿E|

`i U@? |t _ihi 7 %W M) tL*?} |i uL**L?} i^@|L?
h

0￿  7 %W37 w




# j0￿  7 w  7 %W  C3￿E|
 ' | EDS
 )|  it @ 4 i| L ! i ? c%W U@? Mi _ihi_ M) |i @?@*L}Lt UL?_|L? uLh |i U@ti ?









# j0￿  7 w  %W  C3￿E|
 ' | ED.
W| t @TT@hi?| |@| ?i|ih Lu |iti i^@|L?t U@? Mi tL*i_ ? U*Lti_ uLh4 ? |i
}i?ih@* U@tic |L| 4@!?} uh|ih T@h@4i|hU @tt4T|L?t L? |i _t|hM|L?
u?U|L?t Lu |i ihhLh |ih4t Nt?} Lh tTiUU@|L?c i U@? Liih ThLUii_
|L @?@*)3i *4|?} hit*|t uLh |i _gihi?| hi*@|i ThiUtL? Lu |i *@h}i |h@_ih
?uLh4@|L? hi*@|i |L |i hit| Lu |i 4@h!i|
D2 Ai hL*i Lu t}?@**?}
_LT|?} |i uLh4@| Lu 5iU|L? c i ?L _tUtt |i *4|?} ThLTih|it Lu |i
4L_i* @**L?} uLh _gihi?Uit ? |i ?uLh4@|L? ThiUtL? @UhLtt |h@_iht Lu _u
uihi?| t3i `i UL?t_ih ht| |i U@ti Lu @ *@h}i |h@_ih L t @hM|h@h*) Mi||ih
?uLh4i_ |@? t4@** |h@_iht Ai uL**L?} ThLTLt|L? t44@h3it Lh hit*|
2DhLTLt|L? D t j









7 w $ 
w $ f
hLLuG `i ht| hih|i i^@|L? EDS @t
h

0￿  7 %W37 w
j c ￿













A@!?} |i *4| @t ￿
j $ fc |i wO5 |i?_t |L
h

0￿  7 %W37 w










U t i^@* |L  Atc ? |i *4| |ihi t ?L tL*|L? |L |i @MLi i^@|L?
5?Ui |	c i ti |i _i?|L? Lu 7 %W |L ti| 7 %W ' 4 `i U@? |i? tMt|||i 7 %W
?|L i^@|L? EDD |L _ihi 7 w '  5)44i|hU @h}4i?|t it|@M*t |@| %W ' 4
@?_ w ' f At t?} |i _i?|L? Lu +Wc i} i |+W ' C3￿E|
W? Lh_tc |t hit*| t@)t |@|c i? |i *@h}i |h@_ih t @hM|h@h*) Mi||ih
?uLh4i_ |@? |i t4@** |h@_ihtc |i) uL**L 4 M*?_*)c @?_ |ihiuLhic i UL4
T*i|i*) ?|ih?@*3it |i T@)Lg i |ih?@*|) ? |i Uhhi?U) 4@h!i| At |)Ti Lu
i^*Mh4 ULhhitTL?_t |L |i t|hL?} ih_?} i^*Mh4 ? #@t}T|@ Ebbbc
ihi @** |i uL**Liht }?Lhi |ih ?uLh4@|L? UL4T*i|i*)
At hit*| 4T*it |@|c i? @U|L?t @hi LMtih@M*ic @ hi*@|i*) i**?uLh4i_
*@h}i |h@_ih U@? EM| ?L| @*@)t ** 4@!i t4@** |h@_iht i|ih i |hi4i*) @}}hit
ti ? ti**?} @ Uhhi?U)c Lh ?L| @| @** @}}hitti Ot ?i?Ui ? |t U@ti t 4U
*@h}ih E@t tL*_ Mi |hic ?||i*)c ? UL4T@htL? |L |i U@ti Lu @ t4*|@?iLt
4Li }@4ic @?@*)3i_ ? |i ThiLt tiU|L?
L|@M*)c |i t3i Lu |i *@h}i |h@_ih ?iih @TTi@ht ? |i i ThittL?t |@|
_i?i |i ?^i |h}}ih i^*Mh4 Ai _t|?U|i ui@|hi Lu @ *@h}i |h@_ih t
|@| i _Lit ?L| }?Lhi |i t}?@**?} igiU| Lu t @U|L?t `@| i4ih}it uhL4
Lh hit*| t |@|c i? i t t}?U@?|*) Mi||ih ?uLh4i_ |@? |i t4@** |h@_ihtc
  t@ M t L *  | it  3 i t h h i * i  @ ? | 
Ai uL**L?} ThLTLt|L? t|@|it Lh hit*|t ULhhitTL?_?} |L |i U@ti ? U
|i *@h}i |h@_ih t *itt ThiUti*) ?uLh4i_ |@? |i hit| Lu |i 4@h!i|
2ShLTLt|L? D2 t j
￿ $ f |ihi t @ ?^i |h}}ih i^*Mh4c |












7 w $ b nE  bE |
w $ E  bE |
hLLuG +ih|i i^@|L? EDS @?_ |@!?} *4|t @t j
￿ $ fc i }i|
h












Uc }i? ?_iTi?_i?Ui Lu 0￿ @?_  4T*it |@|
7 %
W ' 7 w  j8
3￿E|
L4M??} | i^@|L? EDD i }i|
7 w $ b nE  bE |
At
7 %
W $ b nE  bE |  j8
3￿E|
Ai hi4@??} ^@?||it @hi |i? ?^i*) _i?i_
W? Lh_tc |t ThLTLt|L? 4i@?t |@| ii? @ hi*@|i*) ??uLh4i_ *@h}i |h@_ih
@||i4T|t |L ?i?Ui |i 4@h!i| OLiihc t?Ui i _Lit ?L| @i @?) ?uLh4@
|L?@* t}?@**?} @M*|)c t @U|L?t @giU| |i i^*Mh4 L|UL4i Lu |i }@4i
L?*) ?@t4U @t t t3i t hi*i@?| W?||i*)c @t t t}?@* t ^|i ?Lt)c i
U@??L| hi_Ui |i t4@** |h@_iht< ?Uih|@?|) @ML| |i u?_@4i?|@* ) 4L?}
ht|c Liihc i U@? i*4?@|i ?Uih|@?|) @ML| t @U|L? Wuc ? @__|L?c i
tTTLti |@| j $ fc |i?
7 %
W $   | n b|
Mtihi |@| @t b $ fc |i i^*Mh4 |h}}iht UL?ih}i i @U|*) |L |i U@ti ?
U |i *@h}i |h@_ih _Lit ?L| i t|
2.D  t)?|itt Lu Lh hit*|t
`i @hi ?L ? |i TLt|L? |L Lgih @ UL4T*i|i Lihi Lu Lh hit*|tc @?_ hi@U
tL4i UL?U*tL?t @ML| |i hL*i Lu @ *@h}i |h@_ih ? @ Uhhi?U) Uhtt t i T*@?i_
? |i ?|hL_U|L?c |ihi @hi |hii 4@? i*i4i?|t ? Lh |iLh)G t3ic ?uLh4@|L?
ThiUtL? @?_ t}?@**?}
6LUt?} L? |i *4|?} ThLTih|it Lu Lh i^*Mh@c |i uL**L?} |@M*i Thiti?|t
|i i^*Mh4 @*i Lu |i |h}}ih uLh t4@** |h@_iht ? |i _gihi?| U@tit _tUtti_
@MLi
A@M*i
w4|?} ThLTih|it Lu i^*Mh@
,^*Mh4 |h}}ih uLh t4@** |h@_iht M) hi*@|i ThiUtL? Lu ?uLh4@|L?
w@h}i |h@_ih tG ?uLh4i_ ??uLh4i_
E￿
j $ fcj$ f E￿
j $4 cj$ f
U|L?t @hiG
?LMtih@M*i %W ' |  b|
%W ' |  b|  |2 ￿3b
￿3| u b:|
%W ' | u b  |
LMtih@M*i
7 %W ' 4
%W ' 4
7 %W ' | n b|
%W 'E  |E b
W? i@U UL*4? Lu |i |@M*ic |i |L |hitL*_t 7 %W @?_ %W ? |i }@4i ihi
@U|L?t @hi LMtih@M*i @hi }ih @?_ *Lihc hitTiU|i*)c |@? |i ULhhitTL?_?}
|hitL*_ %W _ihi_ ? Lh }@4i | ?LMtih@M*i @U|L? W? L|ih Lh_tc hi
}@h_*itt Lu |i hi*@|i ThiUtL? Lu ?uLh4@|L?c @ *@h}i |h@_ih U@? @i @ 4U
*@h}ih ?i?Ui ? |i 4@h!i| u i t @M*i |L t}?@* |L t4@** |h@_iht
t _tUtti_ @MLic |i t3i Lu |i *@h}i |h@_ih t hhi*i@?| ? |i ti^i?|@*
4Li }@4i i? |i *@h}i |h@_ih t hi*@|i*) i** ?uLh4i_  |t U@ti ULhhitTL?_t
|L |i ML||L4 *iu| Ui** Lu |i |@M*i `@| 4@||ih ihi t ?L| |i t3i Tih tic M|
|i t}?@**?} @M*|) @ttLU@|i_ | t3i L?ihti*)c t3i 4@||iht ? @** L|ih
U@tit
+i@_?} |i i?|hit L? |i 4@? _@}L?@* Lu |i |@M*ic LMtihi |@| |i Uh|U@*
t}?@* E%W ? |i ?LMtih@M*i @U|L?c ?uLh4@|L? *@h}ih |h@_ih U@ti t i^@* |L
Uh|U@* t}?@* UL?|?}i?| L? |i *@h}ih |h@_ih @i @||@U!i_ E7 %W ? |i LMtih@M*i
@U|L?c ??uLh4i_ *@h}i |h@_ih U@ti At i^@*|) ThL_it @? ?|ihit|?} *?!
@UhLtt |i |L }@4it `i? @U|L?t @hi ?L| LMtih@M*ic t4@** |h@_iht _L ?L|
i TiU| @ Mi||ih ?uLh4i_ |h@_ih |L R@__ ?Lti |L |i }@4i Aih ThLM*i4 t |L
it|4@|i |i u?_@4i?|@* @t i** @t TLttM*ic }i? |ih L? t}?@* `i? @U|L?t
@hi LMtih@M*ic |i TL|i?|@* ?Lti @__i_ |L |i }@4i M) @ hi*@|i*) ??uLh4i_
*@h}i |h@_ih t i*4?@|i_ M) t 4L?} ht| 5Lc @*tL ? |t U@tic |i ThLM*i4
2HLu |i t4@**ih |h@_iht t |i t@4i @t @MLic i |L it|4@|i |i u?_@4i?|@* @t
i** @t TLttM*i }i? |ih L? ?uLh4@|L?
S L?U*_?} +i4@h!t
,UL?L4t|t @?_ TL*U) 4@!iht @i *L?} _iM@|i_ i|ih tTiU*@|L?c itTiU@**)
tTiU*@|L? M) *@h}i |h@_ihtc t _it|@M*3?} W? Lh 4L_i*c @ *@h}i |h@_ih ?
|i 4@h!i| 4@) i @UihM@|i @ Uhttc @?_ hi?_ih t4@** |h@_iht 4Lhi @}}hitti
6}hi e **t|h@|it |t i** Ai t4@** |h@_iht< |h@_?} t|h@|i}it @t _i?i_
M) |i t|U?} TL?| %W MiUL4i 4Lhi @}}hitti @t |i t3i Lu |i *@h}i |h@_ih
?Uhi@tit OLiihc |i hi*@|i ThiUtL? Lu |i ?uLh4@|L? @@*@M*i |L |i
|h@_iht @giU|t |t UL?U*tL? Wu |i *@h}i |h@_ih t *itt i** ?uLh4i_ |@? |i
t4@** |h@_ihtc |t igiU| 4@) Mi ^|i t4@** 6?@**)c |i ?i?Ui Lu |i *@h}i
|h@_ih t 4@}?i_ }hi@|*) u |i *@h}i |h@_ih<t |h@_?} TLt|L? t TM*U*) hii@*i_
|L |i L|ih |h@_ihtc @*|L} |t hit*| @*tL 4t| Mi ^@*i_ M) |i hi*@|i
ThiUtL? Lu ?uLh4@|L? Lu |i |L |)Tit Lu |h@_iht
hU@* |L Lh UL?U*tL? t |i @tt4T|L? |@| |i *@h}i |h@_ih t|@?_t |L
}@? ? |i ii?| Lu |i _i@*@|L? At 4@) ?L| Mi @? @tt4T|L? |@| t
_i*) @UUiT|i_ Wu |i *@h}i |h@_ih t @? ?it|Lh | @ tMt|@?|@* L*_?} Lu
@tti|t _i?L4?@|i_ ? |i Uhhi?U) ?_ih @||@U! Et@)c @ N5 Ti?tL? u?_ |
i^|) L*_?}t ? |i |@h}i| UL?|h)c i 4@) Thiuih |@| @? @||@U! ?L| LUUhc
ii? |L}c u i |?!t |i @||@U! t tUi?|*) *!i*) i ** L? |i @||@U!
W? tU @ U@tic |i Thiti?Ui Lu @ *@h}i |h@_ih ** @i |i LTTLt|i igiU|c 4@!?}
@||@U!t *itt *!i*) At TL?|t |L |i 4TLh|@?Ui Lu ?_iht|@?_?} |i ?|@*
TLh|uL*L TLt|L?t Lu |i |h@_iht ? tU ?t|@?Uit
h @?@*)tt @*tL @Mt|h@U|i_ uhL4 @ *@h}i |h@_ih<t ?Ui?|i |L |@!i @ TLt|L?
_tUhii|*) ? Lh_ih |L @L_ @_ihti ThUi 4Li4i?|t Wu |t igiU| ihi 4TLh|@?|c
@ |h@_ih L*_ @i @? ?Ui?|i |L _i*@) @??L?U?} t TLt|L? ?|* | t u**)
it|@M*ti_ | ii? L?Ui @ |h@_ih @t it|@M*ti_ t TLt|L?c i 4@) Thiuih
|L @L_ TM*U _tU*Lthit i? i t L*_?} @ }*) *iih@}i_ TLh|uL*L ?
TLttM*) **^_ ?t|h4i?|t ?i Lu |i 4L|@|L?t uLh |i U@** uLh }hi@|ih TM*U
_tU*Lthit M) M@?!t @?_ i_}i u?_t Etii 6?@?U@* 5|@M*|) 6Lh4 E2fff t
|i _i@ |@| u *iih@}i_ ?t|||L?t !?L |@| |ih |h@_?} TLt|L?t @hi |L Mi
hii@*i_ TM*U*)c |i) L*_ Mi @h) Lu |@!?} L? *@h}i tTiU*@|i TLt|L?t
Ai hiUi?| _iUtL?t M) tiih@* i** !?L? u?_ 4@?@}iht Eh 5LhLt Mi?} L?i
Lu |i4 |L _tUL?|?i |ih 4@UhL i_}i u?_< @U||it h@ti _iiTih ^it|L?t
UL?Uih??} |i |h@_iLg Mi|ii? |i tLh|t Lu 4iU@?t4t L|*?i_ ? Lh 4L_i*
@}@?t| |i _tiUL?L4it Lu tU@*i |@| @hti _i |L |i **^_|) Lu Uih|@? 4@h!i|t
W| t Tih@Tt ?L| @ UL?U_i?Ui |@| |i U*Lthi Lu tU 4@UhL i_}i u?_t UL4it
@| @ |4i i? 4@?) }Lih?4i?|t @i t|LTTi_ Tht?} Uhhi?U) Ti}t @?_ L|ih
2b@tti| ThUi t|@M*3@|L? TL*Uit
+iuihi?Uit
do @h*ttL?c O @?_ , @? #@44i Ebb RB*LM@* B@4it @?_ ,^*Mh4
5i*iU|L?c ,UL?L4i|hU@ Sc bHbfH
d2o Lhti||c Bc  iti?| @?_  +LM? EbbH R`@| @ti_ |i t@?
6?@?U@* httq ,+ `Lh!?} @Tih SHSHe
do L?|ihT@h|) +t! @?@}i4i?| L*U) BhLT Ebbb W4ThL?} +t! @?
@}i4i?| h@U|Uitc ||TG%%Uh4TL*U)}hLTLh}%Uh4TL*U)}hLT%
deo #@t}T|@  Ebbb R5LU@* wi@h??} | @)Lg L4T*i4i?|@h|itc v@*i
N?iht|)c ||TG%%iUL?)@*ii_%@4*%hiti@hU|4*
dDo #@t}T|@  E2fff Rh@? @?_ h@?G OL w@h}i
Ah@_iht U@? Ah}}ih hhi?U) htitc v@*i N?iht|)c
||TG%%iUL?)@*ii_%@4*%hiti@hU|4*
dSo #@4L?_c # @?_  #)M} EbH R@?! +?tc #iTLt| W?th@?Uic @?_
w^_|)c aLh?@* Lu L*|U@* ,UL?L4) bc efeb
d.o 6?@?U@* 5|@M*|) 6Lh4 E2fff +iTLh| Lu |i `Lh!?} BhLT L? O}*)
wiih@}i_ W?t|||L?tc ||TG%%utuLh4Lh}%+iTLh|t%+iTOwW|4*
dHo 6h@?!i*c #c 5 Lhht @?_  @3?ih Ebbb R,^*Mh4 5i
*iU|L? ? B*LM@* B@4it | 5|h@|i}U L4T*i4i?|@h|it ||TG%%
iUL?)@*ii_%t4Lhht%u4TT_u
dbo O@h|}@?c a EbH @)it AiLh) 5Th?}ihVih*@}
dfo W?|ih?@|L?@* L?i|@h) 6?_ Ebbb W65TTLh|i_ hL}h@4t ? W?_L?it@c
kLhi@c @?_ A@*@?_G  hi*4?@h) ttitt4i?|c a@?@h)
do wi?ic # @?_ ` iti?_Lhuih EbbD R`i? hi }i?|t i}*}M*iq 4ih
U@? ,UL?L4U +ii HDc Sf.f
d2o Lhhtc 5 @?_ O 5 5? EbbH RN?^i ,^*Mh4 ? @ L_i* Lu 5i*u
6***?} hhi?U) ||@U!t 4ihU@? ,UL?L4U +ii HHc DH.Db.
do Lhhtc 5 @?_ O 5 5? E2fff RB*LM@* B@4itG AiLh) @?_ TT*U@|L?tc
?|i_ T@Tih uLh |i ,}| `Lh*_ L?}hitt Lu |i ,UL?L4i|hU 5LUi|)c
5i@||*ic 2fffc ||TG%%iUL?)@*ii_%t4Lhht%ti@||*iT_u
fdeo Mt|ui*_c  EbbS RL_i*t Lu hhi?U) htit | 5i*u6***?} 6i@|hitc
,hLTi@? ,UL?L4U +ii efc f.fe.
